INTRODUCTION
The Ministry of Public Health (MOH) in Lebanon has received support from the World Bank (WB) to review the utilization patterns of patients admitted to public and private hospitals under its coverage program*. A committee was formally established by the MOH to review this utilization. This paper will review the methodology adopted and some of the results achieved to date.
Lebanon has a highly fragmented health care system. The Lebanese population receives its health care services through a system, dominated by the private sector that is dependent on public sector financing and with limited use of formal health insurance. Lebanon spends about 8.3% of its GDP on health [1] . The current fragmented purchasing system has led to concerns about the evolution of the role of the MOH as the provider of a "safety net" for the uninsured population. The question of whether the current spending levels are sustainable is a major issue in the development of health policy.
For the past several years, the MOH and the World Bank worked closely together to design and implement the Health Sector Rehabilitation Project. The project's long-term objective is to improve the country's health conditions through the better allocation and use of resources in the public and private sectors in an equitable and sustainable manner. This project has been instrumental in establishing a knowledge base that could permit the effective rehabilitation of the health sector.
METHODOLOGY
The study population included all patients admitted for hospitalization in any of the 126 acute care hospitals contracted with the MOH, between August 2008 and July 2009 (one full year). Patient records were extracted from the hospital stay database using Structured Query Language (SQL), and sorted according to the major reason for admission, recorded in terms of the 10 th version of the International Classification of Disease (ICD-10). Each record contains a variety of administrative, demographic, medical and surgical information relating to the patient's admission and stay in hospital.
A code was developed for each hospital to facilitate analysis, comprising the ownership status (public, private), the region in which the hospital is located (Beirut, Bekaa, Chouf-Aley, Kisrwan-Jbeil, Metn-Baabda, North and South Lebanon), hospital size (bed capacity < 50, 50-100, 101-200, > 200), hospital accreditation categories • fever (R50, R50.9) and • bronchitis (J20, R20.9).
These diagnoses were grouped into four large groups that totaled 22,982 admissions and represented 25% of the 91,714 medical admissions and are herewith analyzed in greater details. The selection and review of admissions from these groups were made on the premise that the admitting diagnosis may not have warranted inpatient hospitalization.
The objective of this paper is to review the facilities in which these admissions occurred and the costs settled by the MOH for these categories of illness. It is surmised that understanding these variables may promote measures by the Ministry of Public Health to review the hospital utilization of patients admitted under its program and to introduce interventions (if needed) to optimize its support to financing care in Lebanon.
Statistical analysis
The 16 th version of the Statistical Package for the Social Sciences (SPSS) was used to perform the analyses. Descriptive statistics (mean, standard deviation, median) were calculated for the length of stay (LOS) and cost for each of the four groups, according to ownership, location, bed complement and accreditation status (Categories A, B, C, D).
Independent t-test was used for the detection of differences between public and private hospitals. Analysis of variance (ANOVA) was used to examine differences between regions and between hospital accreditation categories. Levene's statistic was used to determine equality of variances, and where this was unequal, Welch's statistic was interpreted. Where a significant F-ratio was found, Tamhane's T 2 post-hoc comparison was done in all cases with unequal variance. Significance level was set at 0.05 for all statistical tests conducted.
The cost of admissions for these four groups to the MOH was close to 10 billions Lebanese Pounds (6.7 millions $) in 2008-2009 or 3.4% of the total hospital expenditures by MOH since these sums amounted to 294 billions LL (196 millions $) during that same period [2] .
The Ministry of Public Health classifies the contracted hospitals into four categories depending on the results achieved in meeting the objective standards set by the MOH accreditation scheme. Category A includes the larger hospitals while Category D groups the smaller and usually peripheral institutions. Table I displays the findings in all four groups and allows for a comparative analysis of the respective variables. The following comments can be made:
RESULTS

Hospital ownership
Admissions for the four groups were 77% to private facilities with a corresponding number of patient-days of 79%; the balance was admitted to public hospitals. Cost per admission was greater in private hospitals at 574,000 LL per admission, 24% more than that at public hospitals.
Physician charges were however slightly higher (10%) in public hospitals. Private hospital physicians charged more than those in public hospitals in group 3 (78300, In all groups the median LOS was very similar to the mean LOS, thus the findings were not due to outlier effect.
Hospital accreditation categories
Most of the admissions were to category C hospitals (51%), followed by category D (22%). Category B hospitals had only a share of 9% of admissions. One should note though that category B hospitals are the fewest in Lebanon. Category A hospitals had a share of 18%, which is nevertheless quite sizeable. The cost per admission to categories A and B hospitals was 180% higher than category C, though one should remember that tariffs differ across accreditation categories. Hospital daily bed rates and diagnostic test rates are preset according to accreditation category. Thus it is more meaningful to examine differences in hospital cost among similarly-accredited hospitals. In category A hospitals there was no difference in any of the groups, likely due to the few public hospital admissions in this category. In category B hospitals, private costs less than public in group 2 (101000, 541000, p < .001) and group 4 (128000, 361000, p = .005), but more than public in group 3 (973000, 529000, p = .011). In category C hospitals, private costs more than public in group 1 (337000, 281000, p = .004), group 2 (419000, 384000, p = .012), group 3 (450000, 355000, p < .001), but costs less than public in group 4 (409000, 342000, p < .001). Category D had no public hospitals.
Significant differences in physician charges were also found within all groups examined. In all groups, physician charges in A hospitals were greater than that in C and D, but not B hospitals. Physicians in C and D hospitals charged the same in all groups except group 2 where D charged more.
When the average LOS was examined according to accreditation status, significant differences were found within all groups. Category C hospitals had a significantly lower ALOS than all other hospitals in all groups (p < .001), with the exception of B and D hospitals in group 3, and D hospitals in group 4. Category A hospitals had a significantly greater ALOS than C and D hospitals in all groups (p < .001), with no significant difference from B 
Location of the hospitals by region
The greatest number of admissions (with the four groups) were to hospitals in South Lebanon (37%), followed by the facilities in the Beka'a valley (25%), North Lebanon (20%). The smallest number of admissions were to hospitals in Kisrwan-Jbeil (1.6%) followed by Beirut (2%) and 5% in Metn-Baabda. However the cost per admission in Beirut was 300% that in the South. Hospitals that had the greatest number of admissions had almost the same cost per admission, which was 1/3 that of the Beirut hospitals. There was significant difference in the average length of stay (ALOS) between the seven regions within all the groups as follows. Bekaa hospitals had a significantly greater ALOS (3.57) than Chouf-Aley, North and South, as did North (3.29) relative to Chouf-Aley and South. In groups 2 and 3, Metn-Baabda had a significantly greater ALOS (3.63 and 4.69 respectively) than all other regions, followed by Kisrwan-Jbeil in group 2 (2.96). In all groups, the Bekaa and North have individually a significantly greater ALOS than either Chouf-Aley or South, except in group 3 where there is no difference between Chouf-Aley and North. In all four groups there was no significant difference between Chouf-Aley and South, and the same is true between Bekaa and North for groups 2, 3 and 4.
Physician charges were significantly different between all regions as follows: group 1 (F = 45, p < .001), group 2 (F = 42, p < .001), group 3 (F = 8, p < .001) and group 4 (F = 19, p < .001).
In group 1, physicians charged more in Metn-Baabda than other regions while Bekaa charged more than North and South. In group 2, Bekaa and North both charged more than Chouf-Aley and South. In group 3, all regions charged equally except for Metn-Baabda which charged greater than all others. In group 4, physicians in Bekaa charged more than other regions except Chouf-Aley.
Bed complement
Most of the admissions were to hospitals with a bed complement of 50-100 beds (46%), followed by hospitals with less than 50 beds (32%). Large hospitals with more than 200 beds had only a share of 2% of all admissions. The cost per admission in the large hospitals (> 200 beds) was more than 300% that in the smallest group of hospitals (< 50 beds).
Significant differences were found between all hospital sizes except with those > 200 beds; in most groups, as size increases the ALOS increases as well. (Table II) It is noteworthy to mention that most of the admissions for DG groups were for adults (89.4%) whereas infants less than one year old made up only 4.5% and older citizens (≥ 65 years) merely 6% (Table III) . It should have been expected that these two age brackets would have the higher rates of admissions due to their respective age (and hence that their admissions could have been indicated).
DISCUSSION
This study is a first attempt to review the utilization patterns of patients admitted to public and private hospitals under the Ministry of Public Health in Lebanon coverage program. The MOH is considered to be the main public financer of private hospitals in the country through the contractual relationships that the MOH has entered with this sector. There has been a definite resolve by the MOH to favor the newly built and remodeled public hospitals for the treatment of patients on account of the Ministry [1] [2] [3] . (Table IV) Table I) and 6,726 is due to incomplete data for some of the billed admissions. The MOH contracts with private hospitals to provide services on behalf of the population that does not benefit from the coverage of other public providers. The MOH contracts with almost all the hospitals in Lebanon. Of the total 126 hospitals contracted by the MOH in Lebanon, 100 are owned by the private sector as compared to only 26 government hospitals. More than 85% of the hospital beds are also in the private sector.
To be covered by the Ministry of Health hospitalization program, a patient receives a hospital admission slip by his/her attending physician. If the (Lebanese) patient is not covered by any of the other public providers, he/she proceeds to receive approval for hospitalization from one of the MOH admission offices. This approval is generally known as the "visa" for admission. This application of visa is entered into the information system of the MOH. Upon discharge from the hospital, the hospital bill is completed and sent to the ministry (by the hospital) for audit and settlement.
Hospitals that enter into contract with the Ministry of Health have a yearly ceiling of funding that normally should not be exceeded (unless authorized by the minister of Health). The amount of funding is determined on a yearly basis and is normally contingent on the population served by this particular hospital as well as by other political factors. A hospital would not receive this funding unless it bills the MOH for patients admitted and treated in the hospital. The hospitals have no interest in not expanding these funds as unspent monies may not only be lost for a particular year -but may as well reduce funding for subsequent years. It is believed that this financial arrangement encourages hospitals on contract to admit patients that may not need hospitalization to ensure collection of these funds.
Patients admitted to hospitals on account of the Ministry of Health are normally subjected to visits by Ministry medical inspectors to insure that their hospitalization is indicated and that procedures are in line with the diagnosis. However, it is believed that this process has many loopholes that curtail the professional evaluation of admitted patients. This state of affairs could well lead to over utilization, to abuse and possibly fraud.
The findings of this study reveal that most of the patients with the presumptive diagnosis of diarrhea and gastroenteritis, abdominal pain, fever or bronchitis are admitted to the smaller hospitals of Lebanon, hospitals that are usually located in the peripheral regions of the country, hospitals that have less than 100 beds and that have an accreditation status of levels C or D. Only a small fraction of these patients are admitted to the larger hospitals in the capital city Beirut or the regions close to Beirut. Most of these admissions have a short average length of stay (hovering around 3 days).
The use of hospital admission data to perform utilization review (UR) as a means for cost-containment has been widely explored since the late 1970s, firstly in the US by the Centers of Medicare and Medicaid Services (CMS), and subsequently in European and other nations [4] . Early efforts focused on reducing the number of inpatient admissions and eliminating unnecessary hospital days. To achieve this objective, health plan administrators reviewed the hospital admission for medical necessity prior to the admission (pre-certification) and determined the need for ongoing care (concurrent review). For cases that were not part of initial review, they applied the process retrospectively [5] .
Almost every provider or payer sponsored utilization management program includes preadmission and concurrent review. Pre-certification and the concurrent review are the oldest and most developed processes for containing utilization. They have supported the shift from inpatient to outpatient care and reduced the number of unnecessary inpatient days. Critics however, maintain that they have increased administrative overhead and are physician unfriendly [6] .
Using various measures, researchers have proposed approaches to identify patients who are inappropriately admitted to hospital or occupying a hospital bed and preventing timely discharge [7] . Initial research showed UR held great promise, by reducing hospital length of stay and cost. More recent work has taken into consideration the different methodological issues posed by earlier investigations, and revealed that effective UR mainly reduces expenditures by reducing number of admissions, and may result in up to a 12% decrease in hospital admissions, 14% decrease in hospital routine expenditures and 6% decrease in total medical expenditures [8] . However, long-term monitoring of effect on outcome remains recommended when implementing UR as in some cases it may negatively impact outcomes [8] . It is important to emphasize that UR remains a screening function rather than an absolute indicator of quality or appropriateness [9] . Outside of the US, various UR initiatives are at different stages varying from research and design to implementation by governments [10] .
The need to manage utilization continues to exist. Techniques such as clinical pathways and disease management are two of the newer approaches to managing utilization [5] .
LIMITATIONS
This review is based on the information provided in the hospital admission request ("the visa"). The admitting diagnosis is a presumptive diagnosis that could change during the process of hospitalization. However, the admitting diagnosis has been used in this review, not the definitive final diagnosis.
Notwithstanding this limitation, although the admitting diagnosis (and therefore its ICD10 code) is verified by the medical comptroller of the Ministry on admission, it is not uncommon that coding errors go uncorrected by them. There may well be an error in coding as well as in citing correctly the admitting or presumptive diagnosis. In addition, as can be evident from this review, most of the codes and diagnoses are based on symptoms not on disease entities. Thus the coding has been based on fever, abdominal pain, diarrhea, bronchitis -all symptoms -rather than confirmed disease entities.
CONCLUSION
This study offers observations on the utilization of the MOH program for hospital care provision. This review is limited to medical admissions only. The surgical admissions have been excluded since they are covered under a "flat fee" reimbursement. The information has been derived from the data bank of the Ministry for one year 2008-2009 and is based on the "visa" system. Findings seem to suggest that a significant proportion of the hospital admissions under this program are for conditions that could generally been described as relatively minor and hence that may not have needed hospitalization, at least not to that level. Moreover most of these admissions receive care in relatively small and peripheral hospitals, noted as Categories C and D within the classification system of the Ministry. The findings ought to lead to a further scrutiny of the ministry program of support to the hospitalization of its nationals.
The underlying "philosophy" of the ministry program is to be a "safety net" for patients in need of hospital care, in order to avoid the catastrophic cost of hospitalization that may push some families into poverty. While this may still be valid, the findings appear to indicate that the ministry program is also a "safety net" for small and peripheral hospitals through the admissions of patients that may not need hospitalization in order to allow these hospitals to benefit from the ceilings of funds earmarked for every hospital on a yearly basis by the Ministry (and hence the Treasury). Had it not been of such support, many of these hospitals may not be able to continue operations -and hence would deprive these localities from hospital facilities largely owned by the private sector. Closure of such facilities would put pressure on the Government to provide services from facilities it does not own at present.
In summary, measures may be indicated to delve further into these issues to improve the efficiency and effectiveness of hospital utilization, avoid waste and possibly fraud, and reconsider the role of small and peripheral hospitals within the health care system of the country.
